Toll-like receptor 4 functions intracellularly in human coronary artery endothelial cells: roles of LBP and sCD14 in mediating LPS responses.
Endothelial cells are activated by microbial agonists through Toll-like receptors (TLRs) to express inflammatory mediators; this is of significance in acute as well as chronic inflammatory states such as septic shock and atherosclerosis, respectively. We investigated mechanisms of lipopolysaccharide (LPS)-induced cell activation in human coronary artery endothelial cells (HCAEC) using a combination of FACS, confocal microscopy, RT-PCR, and functional assays. We found that TLR4, in contrast to TLR2, is not only located intracellularly but also functions intracellularly. That being the case, internalization of LPS is required for activation. We further characterized the HCAEC LPS uptake system and found that HCAEC exhibit an effective LPS uptake only in the presence of LPS binding protein (LBP). In addition to its function as a catalyst for LPS-CD14 complex formation, LBP enables HCAEC activation at low LPS concentrations by facilitating the uptake, and therefore delivery, of LPS-CD14 complexes to intracellular TLR4-MD-2. LBP-dependent uptake involves a scavenger receptor pathway. Our findings may be of pathophysiological relevance in the initial response of the organism to infection. Results further suggest that LBP levels, which vary as LBP is an acute phase reactant, could be relevant to initiating inflammatory responses in the vasculature in response to chronic or recurring low LPS.